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;ntors cf this- iiivention in the soise of being the acmal devisers 
tiiexeof within tbe meaning of Section 16 of the Patents 
Act 1949 are TAGE KJAER NIELSEN of 101, SarM- 
fcai, DK— 2730 Hcrlev, DeomarJc, sad ERIK KJAR 
MARKUSSEN of IS, Tomekrogen, DK— 3500 Vaeriosa, 
-Etenmarlc, both DaniKh subjects. 


(S4) IMPROVEMEKTS IN OR RELATING TO TOE PRODUCnON 
OF ENZYME PREPx^SATIONS 



(71) We, NOVO TERAPEUnSK 
LABORATORIUM A/S, a Danish company 
of 115, Nordre Fasaavei, 2200 Ct'pen.hage:a 
Ns Denmark, do hirebv declare xha mv&i- 
5 tion for which we pray chat a patent m;iy 
be granted ro us, asid ihe nietljod by which 
it is to be perfonned, to ha parciculady de- 
scribed i.n and by die following. svacet^ier:t : -~ 

This invention relates -to a pr<x.-«.s for cha 
iO prodisction oi enzyme preparations c.tnsisnng 
of unifoniiiy sized solid inheres. 

In titjs specification and in the culms the 
expression "pellets" is ia^endcd to cover not 
only normal pellets, bat also extruded, shaped 
13 bodies normally having an elongate structure, 
e.g. a spaghetd-like srrucairff. 

it is known to convert an extruded tnateriai 
into miformly sized sAiid ?;pheres by sxtpplying 
the extruded \x-\kv< tf .i container with 
20 stationary solid '.iJe waiis and a rotatribiy 
mounted' tfjttosi; fricdon riate ro;-;i':at)Ie: with 
a spcied of from about 100 and 'iy- ;c I'lGQ 
rpm. This spheroidising is aujsed by ceritri- 
iupis. force ziid frictiwi .iiui !:as- iv:':n psr- 
25 formed in t3iac;:«i!es sold under rh.? Trade 
Name MARI.lA-S}KRIZi:-.R obtained from tiie 
Eli Lilly Company and manufactured by Fuji 
Denki Kogyo Companv, Osaka, J;ipan. The 
word AlARUMTiRI/EK a Trade \iark, 
33 We have now t-5imd that tl-si , ^phoro'dising 
process is vprv v^'ai -n cunncction with 
eirvme prcp^rautH s., pjLri.jaij.^'v for use m 
ih dn^rrgjat; it ^nmv, t' ptv r Jrano.iu cnr - 
pnMP'- en^vmes ard }ddM'^<; kniaUv Ui.eu 
m waslxiag end di.nmg rrnp.isi Eion , wp^f) 
cne procL-b^ ■? ca-rif»d ont wih citun r-XTiidca 
en^MRe-toiiraimai;^ F^'l' Th-^e p^,lleu aie 

irtt-' tnre t-'t '/"^'y tO r>t a soud etjzvme- 

4fi ^onLijn.tM Exisv'dcr <ina 25^^ to 37^ of w.!tcT 
Accordjn{{iy- the process of the inveatton 
comoTj^es -riibjecring enzj-me-contaiatag pellets 

[P'^V.- 2Sp] 


prepared by cvtrtisioa from a 'nixiure con- 
taining frorit 75 to 9" weight per cent of 
a solid ejirvme'ConTainins: poivdcr, comprising:, 45 
if desired, an earyme st;-biHy?n nnd frora 25 
to 3 weight per cent of wsiicr to a spheroidis- 
ine prt.'COis iiFins a rotational speed of up to 
2000 rpm in an"'apparards causing centriiV.gai 
and friciioaal foiVes ^ to be_ applied to <i±tc 50 

spheres prodiicc;! are >uhjei:isd to a iluid-bod 
dVvmij operation. 

Tiis cn.'^-me pn;p;:rcii.io;T[Si ^vhich can bs 
produced by ihe prcvess of Lhis invention 55 
consist of particies of practically unifomi size 
suitable for the ti^tendcd induKiriaL uses. The 
particles are sobstannaliy dtist-fi-ee and show 
a sufficient mechanical strengrth for handling 
without the forniaiion oi dust. The panicles 60 
also show siifnciiiic flow properties for trans- 
portation in factories. 

!'n the foik-Aiisig examples rntadotisl npeeds 
of -.^t) re- .ihTjr SOC.!— -lOOOi-pm arc n.-ied during 
ihe 'spheraidii.auor„ but sr<:edK ap ;o 2000 63 
Tpm may be employed. 

In accoraance' with a prefened embodiment 
of the invention die spiieroidisiBg process is 
carried our in a raachinV of ifae type marketed 
linder the Trade Name MARUMBRIZER '0 
referred lo above- 

The proeucr prepared by the proce:;s of iht 
invention is easiiv soluble m hot ss well <b 
cold water. This is of special advanrage when 
an enrvm«> nyoduct is to be used as an Jiddt- 75 
A, '< X sjiina; agent or a soaking agent. 

I h,- pro.iijcf:; of the present process posses-s 
- r.- -abi{it\, <;\-en undL*r nnfavonr- 

^ - c - - ltd'-. tcrrip?r.''nT'* and 

r -. " . ii.--.^ p.-i durt., 80 

If desired she products prepared m accordance 
wtih the invention may be further improved 
bv coating in a manner ioii^wn ^cr se with a 


POOR QUALITY 


tablcc ccaiiij.K cMiposiutJii, c-s. as described 
m J. Am.Pharm, Ass<x:iation, Aus:. 1954, Voi 
XLHI, No, S. Preferabiv she -;oji.lns is canK-d 
out using 3 waxy s;jbst;iiics. It 'desired ;i 
5 slighiir sticky ^ubsrance, bur rhe coating a.ssn: 
sfjouid te^castly sofubie or dispersable in water. 

as meiiEJonea ;n ihs nbcve iiierscure poivechv!- 
enegiycoi 600O U)00, buc al.w nonylphentu- 
JO poiygiycoi-ethars havijig from 16 to 50 ethvi- 
crtegiycui uak%, schoxyiated fanv alcohols in 
■•■i-hich the hydrocai-boii rnoien- of the akohol 
cuntains irom i;.; ra 20 carbon atoms and 
_ she. poiyglyt-oi tnoiay comprises from 15 to 
n ;^0 potye:iiy;etieg{ycoi tanits, fart>' afcohcls, 
iauy acids isnd mosio- and diesr<?rs of fan\- 
acids and glycerol. 

The option;!). coatiGg pro^tsa of 'Jie inven- 
tion may be earned iiut in a sinsple and in- 
2ii ex-pensive app.irarus, such as a iTii.^ir-^ sop.-ua- 
tus of the d.r;.iTti type havi-^? rora-aofe rnivine 
aggregates. Thui, the u^c c? co:no[icatsd unc 
expeiisjve ^peciai kettles or itiildi^-ns u-ml 
coniptiiing nozzle aiTangeawRB can be 
avcKled. f-iin.hern);ore, it is ofren possibk 
mcreiy to ttiett ci)e coating jnatertsU and poar 
i'j; sprsy it inro the aiixuig drum, thus avoiding 
special siojimon processes. 
• products are suitabie for colour- 

jng mrh ff.^. titanium dioxide or pigment 
colours, and the ccawd products are also 
properly protected agaitisc possible abittsicn 
giving nse to the formatiofl or undesirable 
eijzyme-cotstaining dust. 
j5 The etuymc-containing powder in addition 
TO the enzjTne icsjflf pr(>ferablv cor>t.';ir<: 
aWe additives, such ;3.s iubt;c;Ln;5,' nlii-rs 
binders and enzvrtic stabiliser?, PoJ^-ettivIci^e- 
giycois are exaiupies of smrshle iuhncnts and 
^SO evanipies of niiirs ara iuuttcaniv; ssits, for in- 
itJincc sod(;iiT) chioride and ■^:?dilu^J suihif. 
pcRtasodiuijt tripoH'phosphace. tetMsodium 
pv rophospiiate or the corresponding potassiuji' 
salts cdluiose powder, starch powder, cellu- 
■i-> iGit denvatjvcs, starch decomcosition products, 
srarch denvatives, gelatine, 'casein, ssimrned 
raiJk powder, poiyvinyl aicohol and poh-virsvl- 
pytToiidoaes. Some of these snbstaitces mrv 
also act ss binders. This applies for insia.nc'e 
50 to rfie starch decomnosiiion proiJjcr dextrn 
poiyviByipyrroiidone and Doiwinvf M<-oh.-,f 
Geiatuie, starch dec(:.mpo!,it';op' I'^cf 
other substrates for the cciicnio-? and poiv- 
^_ vi.nvjpyrrolidone are ^i^ampie:.- cs erlz^-mc 
5:> stabihsm, in panicular, oisein, ^Kimmed miik 
" " ' Jiidonc have been 


spherc'idisjng paiticSes. E:<amp[cs of swdi 
powdering agent arc inorgatiic salts, such ss 
.?tihydreL!S sodiujn sulfate, ^d inorgajiic oxides 
such as tiranitijii «}ia.-iide. 

The ratio ijetween the enzyme powder and 70 
water in the tnixaire to be spherotdised 
dc-pentis on the en^ymatc activity of the 
eiuyjiie powder and the desired cazymatic 
activity of die ftiiai spheroidised etjzymc oro- 
duct. ' 75 

The following Kxsaiples aiusirate the pro- 
cess of the inveniSon. In some of Thcsz 
Examples -we have uxd an enzvtne- concen- 
trate called ALCAL.\SE (the word 
■ALCALASE" is a Trade. Mark), ivhich is 80 

commercial product atid contains a prote- 
olytic en2ymi; togetiier wkb some iaacrive or- 
gisnic tnatter aiid sonic i.ior^aoic sains, mainly 
sodium sxjiphate. In an ex-ample, iva .have also 
ti-'^'ed an enzyme concentrate called 85 
TERjMOZYM {Ehe word "TERAiOZY.M" is 
a ; rade KAark), which is a commerdai prodwct 
and coniains aa amylohiic snKyme together 
with some inactive organic tnaiter and some 
saorgamc salts, tnaitjiy sodium st^lphate. 90 

Fut^thcrmore, ihe working E.xarnples com- 
prise examples showing ihe osc of hemiceilu- 
lose, f-unjEfa! .nt- atnyiase as v/cl! as a proieoiytic 
enzytne called ENZYME X and orodnced as 
described in our rt)-oending Coi,nmte Appiica- 95 
not; Nos. 45046/67 ?.nd 559Z1/6S (Serial No. 
1,243, .<-S4) by cuittvation of the BaciUus 
strain KC.m iMd7 rKmn ■ 


foil! 


i to i 


uicinl. 


I'iircnermorc, poiyvinviavrroiidone acts in 
-snch a manner that each single string of 
extnidaie becomes less adhesive so thar the 
tendency to string adhe.ston in the soheroidss- 
fijs; process is loivcrcc;. 

in ihe .sphiroidisi);;; ?wD" it (.an bi' ivva-- 
tageous to use a povvdtrn;;^^ .jfcn- c^v prevc u 
<55 any tendency of adherence" bcnveen the 


,. .j-t; ^utLnaumi 01 tjie JSaciUUS 

strain KCIB IVo. 10147 (NCIB No. 10147 is 
a^ deposit ;itimber for the said strain at the 
N'ariona; Ccilcction of Industriai Bacteria, 100 
t oi-ry Research .Station, Aberdeen, Scotland). 
Apart trom ihc fiNZYME X there may be 
used Similar proteolytic enzjities prepared bv 
aerobic cultivaiion of prtjtsase-forming species 
of rh(* genus BmUIus on a nutrient meditmi 105 
havmg a pH wiihin the range of 9 to U and 
majnt^iining during the main period of cul- 
ovauon a pH. it) the said medium between 
/.5 and 10.5, the .said proieoiytic erizytne.s 
showing a proteoiyric activity of 80 to .100 110 
per cent of maximum activity when measured 
at pl^ 12 by the hjiao iietrioglebin jnerhod 
carried otj;- in the presejice of urea. Furrhcr- 
n-;Ore, oihcr ajn\la-ies .ind proteinases, well 
.iS iniJk-coagukting snvyrocs, cellulases, iso- ii5 
inerases, e.g. ghjcose isomerase^ pecrinascs, 
ainyigincosici»e and ^^-glucanase may be 
employed. 

Example 14 is by way of comparison only. 
The percenrages in the Examples are per 120 
cesit by wei^i. 

lixatnpie 1, 
1 here is prociuced a prcmjx cotisjstitjs of 
or ALC.A.LA.S]- atui 70>: of ,,(riinm 
sutphare, and th^s mi.vjijre is ravjiytened in a 125 
rr^.Mng a.sgicgjte wiih SV, of water which is 


■ n the t 

The moistened tnix ttin? 
cojivcntionai .manner tiirous:! 


extruded in the 
i 0./ mni screen. 


1,3 62,? 65 


and the pellets Umncd are thai t>pherc>Kiisea in 
a MARUMERI2ER at d staniag ^peed of 
400 rpm wKiie pow-denng wiih i 'A of tit^uiiuai 
liioxide aud faKiliy a: a ^pccd cf SCO ipm. 
Any traces of dust from the powdering sub- 
si-anca can be removed by screening. 

The fkiiii {jroducc has the following pto- 


TTOteolyxk act 
I J Parridc si>e 
Bulk weight 


i.3 Anson iinits/g 
0.7 mm 
I 1.0 g/cm-^ 


The product is d-ust-free aad soluble i 
aqueous media. 


!~ A premix conasting of 30% ALCALASE 
and 70% sodium chloride is moisteneci with 
6% of water mid e.tti-uded and spheroidtscd 
ss described 'm Example 1. Th& fiml product 
has the same properdes as those mentioned 
.Vi in connectioa wkh the final product produced 
in Exanjpie I . 

lixampte 3. 
A prcTHtx havng the foilomng composition 

25% ALCALASE 
-5 10% Dextrin 

5% CeUulase powder 

6% Poivethyleaeglycoi 6000 

54% Anhydrous sodium sulfate 

)s iroistensd with 8"/ of w.3*er aid the 
;0 moi=- s,ned nixture is extnid°d m Jsc con- 
ventions! maurer thrnu^h p 08 iXim <!crev.« 
The pellets lorraed are spheroidised as in 
Exampla I, tutpt rhic ^.rhvdro i )diuni s:if 
phate 1% mea ) iTAdcrr 1.4 \i mstm nt 
-^5 titaciiuni djcKjtie. 

Ihe *inai prixiua hai ^ht folbwng 
prooeraes; 

Proteolvttc 3cav!t> 1 0 Anson urits/g 

Particle size . 0.8 aim 

■iO BuIk weight about I.O g/on* 

Example 4. 

A premix consisfjruj of 25 V. ot ALCA- 
j ASE, Ur ' LcOiLi. -e }.<, vd J 1 i 5_ cf 
OiiiiHn b J [[.hate: i 1 101 t ii<.q S 17 5 
45 ()■ an ajuots i in<^n nt<jjni% lu of 
hvdnjwprcp^i >>■ d 2 «.i polv- 

Ihe noitinul nii^tirc s t\ n..(3i.d lau 
i-ficr di-ed <; ir } diinh 1 3ii 1 'he mai 
(! prxfii £ h^'; tK <- tne f "i^fite s thf"' tjifn 
ti nf*(.t in onn cnL-i yiui iht a! {n>d[v.t 
produced m bxample 3. 

hvdroxvpropyi-cethuose may be sabsntuted 
bv polwinvl-pyrrolidone. 


LASE, 25% of TER.MOZYM, iSV of dex- 
trin, IS. 5% of cellulose powder and 5% of. 
polyeihyieiieglvcoi 6'\0 is nioiscened with iO.'j 
of water and extrudea in the ccnvent^una! 6 
maaner through a 0.8 mm screen. The pellets 
formed are dieii spheroidised as described in 
Example 1, 

The final product has the foilowmg 
properties; 6 

Prr-rcoJ^'dc activin- 1.3 An^'^n nnii-s/g 

Amylolydc activlry 135 SKB unjts/S 

Parade size 0.8 mm 

Bulk weight 0.9 g/cni' 

E.xample 6. ' 
A powder mixture ot the csJmpositioti: 

25% ALCALASE 
10% Cellulose powder 
5% Gelatiae 

60% Anliydrotis sodiuni sulfate 7 
2% Polycihyk-negh'coi 6000 

is niofsrcncd svidi 16% ^^.^io^ <;:d is 
e.^;tr(ided and spheroidjsed x- lr^<T-ir-.j in 
Example 3. The final product ha& Jie !>ame 
properties as those jjiesitioaed in connection * 
wkh tiie produa produced in Esampie 3. 


55 


Example 5 

A mixture consisdng of 33.5% of ALCA- 


A powder jruxture of the composition 

$.5% ALCALASE 
10.9% Skiiiiiried ntiUc powder 
82.6% Sodsum chloride 

was inojsteacd wtth 18.:>7;- oi" a solunoa of 
the composiaOT 

53% Water 

35%^ Polvethyieneplvcoi 6000 
12% PoIyvmyjp%'noiidonc 

The wetted mixture was extruded and 
sphexoidised as described m LN-arapla 3. 

The spheroidised product was fluid-bed 
dried at 40 to 60'' C to a moisiurc content 
of ab<Kit 0,5%. 

The final product has the Joilowitig 
properties: 

Proteolytic acEivitv 0.3 AU/g 

Particle size 0.7 mm 

Bulk density i.OJ g/cm' 

Soluble in water 

Example is. 
Powder mixtures of the compostaon 

5,5% ALCALASE 

5.5% or 11% Casein 

S9% or 84,5% Sodiura chlonde 

were moistened widi IS.5% of a solution of 
the composition 


WAIT ard ex- 
^ro.'i and 55 


was exmfdea and ircated 


r-f h d dnei at 


Sample 9. 
A prcmjx ot the cornposiijan 


3 0/ E\Z^ ^ F \ j^reoared 
strain XCIB Xo. 10147) 


40"^ C JO a moisture < 
The properoes ot th& jiijal produa were 


Enzymatic activity 
Parijcie Size 


>G,OCO \KCLVg 
0,9 mm 


;:.■.<.: 


The psropcmes of Oje t 


Partjcie size 
Biilfc denaw 
Water soluble 


i KNPLv'g 
appr. 0,8 nisii 
anpr. l.i s/cm* 


U rpe nt 
In j.h \H( rr 
mtihod, mcssumit; the retiutrcioa 
of '-n<;tiar made Irrri lo ut b n gum 
uucf standard condiaon"! Ihe /isco"- y is 
ircj.«iured with an IHjbdoiide viscometer 

Example 12. 

A preimx of the comptjsmon 
35% FiHigaJar-amvIasc 
63°/.. hiodium chJonde 

2 "A P(jivvmyIoviToltdoi;e 


BOvPL represenrs Kii 
tn 0 XJ^Opce 


H). 

\ p mi\ c t u c coinposii-orL 

P vICM SF 


KOVO-Proteiaase 
lass UEiit is defitied 
iTti or sjisc^-me wha-ii, under stan- 
ions, hvdrotvses casein m such 
■J ate ^ -21 nc" ^.f rmaton ot 

p"3tKes gnn"- i o!ou<- a i\BS ''-^f^ 

corresponds xo 1 -.iiaoie giycine/nuniste. Stan- 
uard conaj^o-is are; O.S/, Hammanoeii case- 
in iMercs) m 0.05 M borare buffcx at pH 9.0 
:rrteasiirea at zO^ O reacting for 20 mfmstes 
at 50« C, 


p->^d 0 SCO P T) 
f t 10 1 d 

i vit ^ J r p njt 


Paruce =i7e 


3 iucr was fluid-bed 
It al product had (be 

COO P \L/g 
0.7 mm 


9,3 ^< of « 
i ana dried 


P utto'vti CD JU 
Particie sizs 
■ftater sohmie 


E.xample 11. 
.'\ premi-v or tne composition 

Z /.. HemtcelMose 

<S/, PoiveihvlencsivcDl fiOOO 

2 / Polwtnvip\-m,>((donc 

w /, tjftucose 


described 
;nai produa are 


0.5 AU/g 
0.7 trja 


Example 1:S. 
A ptatax of the coiKposition 85 
26% .ALCAI.ASE 
4% PLUROKHC L 61 
70% iciaruin mpcivtthosphate 
vMVRH 0\ t^'pe a) 

was mcHstened wth 12.5=./, of svat^r qjid §0 
e\fnided throujih d 0 ? ram cr- r The vsords 
PUROvrC d \I\IiCHON ?rc 
Trade Mar.«. 

I hc e;aruc;;3te was spherosdised as described 
la Exampie J. 95 

ih fiin! pr)iuct had ti loilmun^ 
propemes 

Proteolyjjc aciivjtv LO AU/a 

Pnnicle size 0-9 nun 

Biilk dsnsty- approx. 1 g/cm' lOa 

Soltibfc m water 

Fix-ampie s-^. 
^ r » J (- Tpo iji 

Bacterial amylase I'i v 

PoJvethyktiei'fycol 6000 
Poivvinvlpyrrolidone 
Sodium chloride 


2/ 
77X 


was xnoistened vvich 5 >; of water and extruded 
through s 0.9 mm ;;creen. The extrude was 
treated in du- MARUA-SKRiZHK to fonn 
"nuddlca'' each iiaving a length of 1 to 3 ijum. 

Enzyniaiic :urnv.iiy 250 KKE/g 

Partj'cie siks: SmsU cylinders having 
romded-off end faces: 


Bulk density 


O.S ram X 1 — 3 mm 
about 1 g/cm' 


iO Tht? grnnuiate was dried j'n a fiuid-bsd at 
i-emperamrs;. -10^ C~->60» C. 

In rhe above Exaanpie, the ummsat: in the 
MARUMioRiZER was earned out for stear 2 
mmutes and this is the reason why ihe parades 

15 did not attain sphexicai fonn. 


W;it-r. ;n?yn'!? prep;3x3Tions prepaid bv 
the P"C';t;;: pr-x;s.i ire intended for' v/ashmjj 
purp' jiKi; oxp.iri;7;cn:s mcide dcmotistrate tk&i 
:he srorage s-;i;:;!ity in wijshing agents whereiij 
enzyme preparadcin is present in ihc form o{ 
a fitisshed, dried produce is satatfactory, in 
paiticulai- wi;ea the esizyme stabilisers re- 
ferred to in ihe foregoing are used. 

The foiiowirsg residual activity tables in- 
dudiag the references are irt respect of Snishedj 
dried prtidijcts prepared according to the in- 
reutioB, except only that the comparison 
Exainpitf reprcTseais powdered jnd not granu- 
lated ALCALASE not bd,ig spheroidiiied. The 
references are in accordance with die reie- 
vant Example except that the coaveationai 
substrata component for the enzynse has been 


Storage stabilitj' in 
perborate-containing 
washing agent prepared 
on the basis of 


Residual Activity on storing at 30 'C; 
humidity for the periods shown, 
Aiethod of axwivsii : TNBS 



2 weeks 

4 Wicks 

6 weeks 

8 x?ee!<s 

Bxampie 7 





(10.9% skimmed milk 

92% 


53% 

62% 

powder) 


Seference to Exarapie 7 
6.5% ALCALASE 1 
2% PVP 1 

6% PEG 6000 { 
Balance NaQ j 

84% 

60% 

52% 

49% 


Rcsiduni Activity csn aodug 35"C; 67"/, 
h'jnu(:j!y for the periods shown, 
MsLhoci of <ijjaly:;is : TUBS 



1 week 



6 weeks 

Sxainpie 7 

(IQ.9% sMmmtd milk 
powder) 

93% 

78% 

65% 


Reffireace to Example 7 

73% 

65% 

47% 


Example 8 

(IF'i Casern) 



64% 

51% 

Esample 8 
(5.5% Casein) 


72% 


43% 

Referer.c; ta Example 8 


29% 



CompaTison Example ; 

ALCALASE, powdered 
imgraauiarets 
(double test) 


30% 

14% 

J 

i3% 


Li she foregotng, the proteolytic activities 
have been decerinired bv ihe Anson-mejho-i 
described in J.Geji.Pin-siol, 22, 79 — S9 
(1936). The TXBS-meth.od fcr ■.i.tornr.T^..:^.; 
protease acrivity is describeci iv ] AtTi otl 
Chem. Sec, 46": SI (1969). ix-mnvliJi scuvi- 
ries have been determined acccrding to Cereal 


Cho 


10 nn.-dinca:;Oiis; thus, ti-.e folkn 
c;in bs used ;'or cjicuiador!^: 


; cquac 


1000 SK.B units (pH 5.7) -Si GOO NOVO 
unici f(!r bacteriaJ rt-ainViase sad 
ICOO .SK.B isfi:r5 CpH 4.?)-~37 FA tuiits 
ior iunst.ii ,e~amylase 


Hiinuceiiuisse activitv has been detemiined 
viscoEijiierricaiiv. 

XVHAT WE CLAi.M IS . - 

t. A process for ihe prodiiccion of an 
cn2>-m^' pritparatiOt: cor^sivung oi unifonTilv 
sized solid spiiores, which prcciss -.-c-rnrrise? 


25 


bv i 

75 t.-> 97 per e-?iu 
cosiiaiiiing powder c 


■eight cf a 


eparcd 


rising, if 

efi,;v;riri scat^iuscr, unci from 2,5 So 3 per 
ccfn: by wejght ot water to a ipheioidiKing 
prcscess iJStI^g a rotactoi^aJ speed of up lo 2000 
rpnj jti an apparatus caiising cenrrifugal and 
30 jVitncrist forces ro be appHed to rhe said 
pefiets. 


2. A process according to CLnlm 1, whereia 
the solid spheres produced are subjected to ii 
fiijid-bad drying operatioa. 

3. A process according to Qaim 1 or 2, 35 
whejrein ihe spheroidising prc-cess is carried 

C'iJt using a powdering agertr preventing ad- 
hesion between the spheroddised parades, 

4. A process according to QaFm 3, wherdrs 

uie powdering agent is an inorgamc ssdt or 40 
an inorganic oxide. 

5. A prcfcess according to any one of the 
precedtjjg claims, wheresR die spheroidisiag 
process is carried out irt a machine having a 
eyltKdrical container wirh a stationary solid 45 
side wall and a rotatably mounted bottom 
friction pJate rotatabJe at s speed up to ISGO 


r.p.i<j. 

6. A process according to any otic of the pre- 
cedifiET cb'.nm, wherdn rhe solid t-nzyme powder 
of.cd ct-impnse^ as an en^vme stabiliser, (r) 
potyvinyjpyrrolidofie ;ind (b) geLiiitie, caccin, 
;kimmed inilfc powder or other corn-entionni 
substrate cortipontiit .""or the et3s>-ir:c;;s), 

/. A process acoirdh-.g to nn>- otic of tijc 
preceding clain-s, wherein ificrc is employed 
art enzyme powder wherein the enzyme is a 
protease, an amylase, an amybgincosidase or 
and isomerase. 

8, A process accordinc to a/iv ciie or 
Ciaims 1 to 6, in which "there is 'c;n;D loved 
an cnzme powder ^vhereir. ti-.e enz^'mc i'S 
powdered bactenai proteinase prepared from 


50 


1,362,365 


7 


B^sllus Uche'tuornds, 3 pt>wtiered {sraylase 
prepared from Bctidlus iuhuim, fiemiceiiuiase, 
fungai rt-amyiasc or a pu\ coknc enzyme pre- 
pared by .icixibic utz^dv^iion of pn.jLe.isc-fuc;ii- 

5 uig spectc;, (if iiie genus Butlh.i on a nutrient 
medjum hr.vuig ,1 pH \wthin_ die range »)i 
9 to n and ni,jjo.t.ain!.i^ danng ihe ms.m 
period of ■^!i{-fv?«on 3 pH in rhe -Jaid rriedi'um 
bcwcea 7,5 10 5, the s<;id proieolvtic 

t ' e-n^vnics shomiii; a prolcoiytjc -jcrivity of SO 
ro ](Xi pee ceni' of ma^ini'urn ac-ttviry whr*n 
measured ai ptl 12 by the Auicii heriK>g!(.'bin 
method carried out ia .the presence of' urea 

9. A process according to aisy one of the 
;5 preceding claims, whcTdti iSD& eozyme-eontain- 

ing end product is coated wirfj a tablet coactjig 
cwnpositioEi m a maimar known per se. 

10. A process according to Ciaim 9, wherein 
the end prodtict is coated m a mixing appsra- 
run ,if the drum r/pe h.iving routahk- juLxing 
aggregates. 

11. A process for the producnon of an 
crzyrnt- prepariit.on, in ftcco-rdancc vitlj CUira 
i jnd snhsitnriaijv ,)s df.vnbed in foresoing 

•5 E:<iimple 1. 

KI, A nto.tiib tor lite prcductio.i of an 
enxym? preparstioti. )ti cccordauce with aaim 
I and substantjatiy as dcscnbed in foregoing 
Example 2. 

;a 13. A pi-ocess for the producticai of an 
enzyme preparadon, in accordance with Claim 
: and s'j;b<=t!Lrtia.:;,' as ce-^crthed in forsgomg 
Jixampk. 3. 

14. A proc'Cfss for the produaion of asi 
55 enzvnie preparvUion> \\i :n.cord^.(:ce widi C'-Jun 

t and substansially Jc'^.Tifx.' '">'■> v:';~r,: 
Example 4. 

15. A Flovc^s tor p.-oUiKtioti .if an 
enzyme preparation, in ijccordance with Clasm 

'.iO 1 and substantially as described in foregoing 
Example 5. 

16. A process for tite prodtictiois cf an 
cazynie prepaiauoc, in atoH-dance with Qaim 
1 and substatiti'aJly as described in foregoing 

i5 Esmple 6. 


n. A process for the production of an 
enzyme preparation, in accordajKC wiili CLiira 
I and si:b!.-t.:-nnatly as du^crsbcd in toregoi.ng 
Sx&rapifi 7. 

Vi. X rroccsj fur production of an 5J 
cnz^irs- pTCr,-'--'..vi, ya accordance with Ciaim 
;. 'Awa v.,jsr.:£_La;iv aj, aoicnbed in foregoing 
E.xampie S, 

19. A proces.s for the produciion of an 
enzyme preparation, in accordance with Claim 55 
1 and substantially as described in foregoing 
Exsuiiple 9. 

20. A process for the production of an 
enzyme preparation, ia accordance with Claim 

i ^nd suijsianually as described in foregoing W 
E-yample 10. 

21. A process for tiis; producrion of an 
enzyme preparation, la accordance with Osita 
i and substantially as described in foresoine 
E.'ja-npie 11, §5 

22. A process for the prcdnctioR of ati 
enzyme preparation, in accordance vnth Claim 
1 and substantially as described in foregoing 
Example 12, 

23. A process for the production of an 70 
enzynie preparation, in accordance with Claim 

1 and substantially as described in foregoing 
Example 13. 

24. An enzyme preparadon consisting of 
nnifoniily sized solid spheresn whsch coniprises 75 
enzyme-containing peUei.-s prepared ^ by 

CKsytne-containing powder coniprisingj if 
<.tovr..;J. an enzyme ;,:,ihiJiser, and from 25 80 
to 3 per cent of water. 
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